This is the first study that systematically investigated the effects of attentional dispersion on sensorymotor processing of anticipatory postural control during unilateral arm abduction with several eventrelated potentials.
h i g h l i g h t s
This is the first study that systematically investigated the effects of attentional dispersion on sensorymotor processing of anticipatory postural control during unilateral arm abduction with several eventrelated potentials.
Attentional dispersion clearly affected important neural processing for the execution of unilateral arm abduction in our visuospatial cuing task, and the dispersion function was related to the onset time of postural muscle activation.
The results of this study can be effectively applied to elderly subjects or be used in clinical investigations for patients with sensory-motor impairments.
a b s t r a c t
Objective: We investigated effects of attentional dispersion on sensory-motor processing of anticipatory postural control during unilateral arm abduction. Methods: Thirteen adults performed arm abduction under two types of attentional dispersion conditions. A target stimulus was presented with 30% probability in two-or three-positions. By cue signal presentation, subjects either focused their attention on one position or divided attention for two or three positions and abducted right arm for target stimulus. Event-related potentials and onset time of postural muscles were measured. Results: P1-N1 and N2 amplitudes decreased with attentional dispersion in both conditions, but P3 did not change. With attentional dispersion to three-positions, N2 latency increased and start of late CNV was delayed, and also the onset time of gluteus medius was late in correlation to the late CNV changings, with no changings in two-positions. Conclusions: With attentional dispersion, brain activation decreased in the area related to the sensory processing and especially in the stimulus discrimination area. With increasing attentional dispersion, the delay in motor preparation or anticipatory attention to target stimuli was related to the delay in stimulus discrimination and onset time of postural muscle activation. Significance: Effects of attentional dispersion on sensory-motor processing of anticipatory postural control were experimentally demonstrated. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Many studies have shown that, with rapid arm movement while standing, postural muscles of the legs and trunk that control standing posture are activated before arm's focal muscles, to moderate postural disturbance caused by the arm movement (Belen'kiȋ et al., 1967; El'ner, 1973; Friedli et al., 1984; Horak et al., 1984) .
One of the factors affecting the dynamic postural control is the ability to disperse attention in response to environmental and individual conditions. Using simultaneously conducted cognitive and postural control tasks (i.e., dual task), the effects of attentional dispersion on these tasks have been investigated (Woollacott and Shumway-Cook, 2002; Maki and McIlroy, 2007) . In dual task, the effects of attentional dispersion are evaluated as the decrease in performance of one or both tasks, which reflects just the result of total processing until motor output. Generally to perform reaction task to the sensory stimulation, neural processing includes the sensory, perceptual, and cognitive processing of stimuli, and the
